Do low property taxes attract residential capital investment? This question is answered using an unusual school …nance reform in the state of New Hampshire. The reform induced large shifts in property tax burdens and this shock is used to identify the empirical relationship between property taxes and new home construction. The estimates suggest that, in most of the state, communities with a reduced tax burden experience a substantial increase in residential construction. In the area of the state near the region's primary urban center (Boston), however, the shock clears through a price adjustment -i.e. by capitalizing into property values. The di¤ering responses are attributed to di¤ering housing supply elasticities. Moreover, communities which experience a decrease in property tax burdens, and witness a surge in building activity as a result, increase the stringency of their land use regulation -a response likely to slow the growth in housing supply.
Introduction
Is the location of residential capital investment in ‡uenced by property tax burdens? Individuals choose their bundle of public services through their residential location decision and communities which provide public goods at a low tax cost would be expected to experience elevated housing demand. If housing supply is …xed, di¤erences in …scal amenities across localities will clear exclusively through price adjustments -i.e. through house price capitalization. A voluminous literature explores this possibility. 1 If housing supply is elastic, however, di¤erences in …scal amenities will induce both a price and a quantity response. This paper therefore focuses on how the quantity of homes responds to di¤erences in …scal amenities across communities. Speci…cally, the relationship between new home construction and property tax burdens -a …scal disamentity -is examined.
The empirical challenge in assessing the connection between residential investment and property tax burdens is the endogeneity of taxes to determinants of investment. Tax burdens may be high in jurisdictions which provide positive amenities such as good schools. High quality schools will tend to attract capital investment and this complicates estimating the relationship between tax burdens and investment. This paper addresses the econometric identi…cation problem using an unusual school …nance reform in the state of New Hampshire. In 1999, the state began issuing largescale grants to municipalities, the overwhelming majority of which were ultimately used to fund property tax reduction (Lutz 2010) . This tax shock is used to identify the empirical relationship between tax burdens and building activity. An important aspect of this empirical design is that the grants are largely a function of per-pupil property wealth, with property-poor localities receiving the largest grants. Numerous robustness checks provide reassurance that the estimates are not a spurious result of correlation between municipal property wealth and housing construction arising from factors other than the grants.
The results suggest that the supply of new homes is quite sensitive to property tax liabilities: A community receiving the mean grant, equal to 15 percent of pre-reform local property tax revenue, experiences an 11 to 22 percent increase in residential investment, implying an elasticity of roughly (negative) one. The analysis also reveals signi…cant heterogeneity in the response. There is no evidence of an increase in investment in the New Hampshire communities within …fty miles of the nearest major city, Boston, but a large response outside of this suburban ring. Mirroring this result, there is strong evidence of capitalization within the suburban ring, but only limited evidence of capitalization outside the ring. The di¤ering responses appear to re ‡ect di¤ering housing supply elasticities in the suburban ring relative to the rest of the state. Finally, communities which saw their property tax burdens fall, and hence experienced a spike in building activity, were induced to increase the stringency of their land use policies. It thus appears that communities with a surge in building activity sought to dampen the pace of growth through increased regulation -an occurrence which can be viewed as an endogenous reduction in the elasticity of housing supply.
Given the importance of the property tax in the U.S. system of …scal federalism, the response of residential capital to property taxation has received very little past empirical attention. Wassmer (1993) assesses the connection between property taxation and residential housing capital intensity, and Ladd and Bradbury (1988) examine the link between the property base, which includes both residential and business capital, and property tax rates. Both papers …nd a negative association between the capital stock and property taxes. The current paper di¤ers in two primary ways from these contributions. First, the "natural experiment" of the New Hampshire reform provides unusually credible exogenous variation in property tax burdens. Second, this paper explores several issues beyond the direct relationship between capital and the property tax. Most notably, housing supply elasticity and zoning are explored. Johnson and Walsh (2009) show that property taxes in ‡uence the location of vacation homes in Michigan. However, vacation properties form a relatively small share of residential capital in the U.S. Given that many of the considerations which play a crucial role in deciding where to locate primary residences-commuting times, school quality, etc.-are not in play for vacation homes, it is not clear that the Johnson and Walsh results can be extrapolated to the overall stock of residential capital. The paper's …ndings have policy implications as they suggest that any policy which de-links expenditures and taxes at the local level may distort the location of residential capital. Relatedly, the results speak to the long running debate over the incidence of the property tax (e.g. Fischel 2001b, Oates 2001 and Zodrow 2001) . In addition, the result that the reform sparked an increase in land use regulation contributes to our understanding of the determinants of such regulation-a subject where the existing empirical evidence is thin (Saks 2008, Hilber and Robert-Nicoud 2013) .
The paper proceeds as follows. Section 2 presents background information on the New Hampshire reform. Section 3 discusses the connection between the housing market and …scal amenities in general and speci…cally with respect to the New Hampshire reform. Section 4 presents the data.
Section 5 presents the empirical model and discusses issues of econometric identi…cation. Section 6 presents the results. Section 7 discusses the broader implications of the paper's …nding, with a particular focus on the incidence of the property tax. Section 8 concludes.
The New Hampshire Reform
Prior to 1999, New Hampshire education was funded primarily by local property taxes. Eightyseven percent of total primary and secondary education revenue came from the local level -the highest in the nation. The state with the next highest percent, Connecticut, attributed 57 percent of total revenues to local sources and the median state, Wisconsin, attributed 41 percent.
The reliance on local, property tax based …nancing created signi…cant dispersion in per-pupil funding and property tax burdens across municipalities. In the Claremont II ruling, the New Hampshire Supreme Court declared the local property tax used to fund K-12 education unconstitutional. The ruling found the existing school …nance scheme provided inadequate educational opportunity in property-poor towns and imposed inequitable tax burdens.
In response to the Claremont ruling, the state legislature enacted a major reform in November of 1999. Under the reform, eighty percent of communities receive positive grants from the state.
The remaining communities, referred to as 'donor towns', are forced to remit payments to the state (i.e. they receive negative grants). The primary determinant of a municipality's grant is per-pupil property wealth -the lower a town's per-pupil property wealth, the larger the grant. The grants are unconditional, however, in the sense that they are neither a function of taxes nor spending.
The payments of the donor towns funded only a small portion of the total cost of the reform.
The remaining revenue was raised by increasing several state-wide taxes 2 and the use of lottery revenue. None of the taxes increased were property based, nor is there any obvious reason why the incidence of these taxes by municipality would be correlated with the size of the grants.
The reform was large in magnitude. The new funding provided, $276 million, is equal to 19% of total pre-reform education revenue in the state. In addition, another $130 million, primarily representing funds from former programs cancelled as part of the reform, was subject to redistribution. Appendix Figure A1 displays the large shift from local to state …nancing produced by the reform. 3 Standard economic theory predicts that an unconditional grant to a locality will be spent on public goods at the community's marginal propensity to spend on public goods out of private income (Bradford and Oates 1971 a,b) . As the marginal propensity to spend on public goods is estimated to be between 5 to 10 cents on the dollar, theory predicts that only 5 to 10 cents per dollar of grant income will be used for increased public goods provision, including education. The rest will be spent on private consumption. In New Hampshire, where virtually all own source revenue is derived from the property tax, this would occur via a reduction in the rate of property taxation. The " ‡ypaper e¤ect" literature, though, contradicts this prediction and documents that grants are typically spent as intended by the sending government (Hines and Thaler 1995) . This empirical tendency creates the expectation that only a limited portion of the New Hampshire grants will be spent on property tax reduction.
Despite this expectation, Lutz (2010) documents that the New Hampshire grants were subject to little to no ‡ypaper e¤ect. Estimates of the portion of the grants used to fund property tax reduction range from 80 to 100 hundred cents per grant dollar. As a result, the grants can be viewed as being roughly equivalent to a downward shock to municipal property tax burdens.
The lack of a ‡ypaper e¤ect may be attributable to New Hampshire's use of a form of direct democracy for determining the annual provision level of local public goods. The system, which involves citizens voting directly on budget items in a town meeting format, likely expresses the decisive voter's preferred level of spending. In contrast, most studies which document a ‡ypaper e¤ect do so in environments in which it is less clear whose preferences are determining budgeting decisions.
The Housing Market and Fiscal Amenities

Brief Sketch of the Theory
This subsection provides a brief overview of the theoretical connection between …scal amenities and housing market outcomes. The working paper version of this work, Lutz (2009), contains a more formal treatment.
An increase in grants from a higher level of government, as occurred in New Hampshire, will increase a community's …scal surplus -the di¤erence between the bene…t received from local public goods and taxes paid. The positive shock to …scal surplus will, in turn, generate a positive demand shock for housing in the community as individuals can now consume more public goods per tax dollar paid. If housing supply is perfectly inelastic -i.e. the supply curve is vertical -the housing market will clear the …scal shock solely thorough a price adjustment. Prices will rise until the bene…t of the grants to the median homebuyer is perfectly o¤set by the increased price of housing in the community (i.e. full capitalization of the grants).
The above scenario assumes that the supply of housing is …xed in the community. Several arguments have been made to justify this assumption. Housing may be …xed because land -a required input into housing -is in perfectly inelastic supply. While this argument may be true in communities which are fully developed, it is not necessarily true if developable land exists. Land will be bid away from alternative uses, such as agriculture, and into residential use when residential rents exceed agricultural rents (Capozza and Helsley 1989) . Thus, a shock to …scal amenities which raises residential rents will provide an incentive to shift land into residential use (Hamilton 1976) . Zoning is another potential source of inelasticity. However, Glaeser and Gyourko (2002) present evidence that the impact of zoning varies greatly across the U.S. and has little e¤ect in many locations. Ultimately the elasticity of housing supply is an empirical question and a recent literature suggests that supply is quite elastic in many part of the country. 4 If housing supply is not perfectly inelastic, a …scal shock will induce both a price and a quantity response. As in the inelastic supply case, a positive …scal shock induces a positive demand shock for housing. Unlike in the inelastic case, though, the owners of the least productive agricultural land begin converting their land to residential use because residential use now provides a higher return than agricultural use. The conversions continue until the return on the least productive remaining piece of agricultural land equals the return to residential land. Relative to the pre-…scal shock equilibrium, both the price and quantity of housing has increased. 5 The price response to a …scal shock will generally be larger in the inelastic supply case than in the elastic supply case. However, if demand is perfectly elastic-i.e. the demand curve is horizontalthen a …scal shock will induce the same price response regardless of local supply conditions. In most models of jurisdiction choice, including the one in working paper version of this work (Lutz 2009), downward sloping demand curves require that both communities and homebuyers be heterogeneous.
If communities are homogeneous commodities, demand for a speci…c community will be perfectly elastic at the market wide price. If homebuyers are homogeneous, then all achieve the same reservation level of utility and demand is perfectly elastic in each community at the price which, conditional on the jurisdiction's amenities, provides this reservation level of utility. The assumption that homebuyers are heterogeneous in terms of income and preferences is perhaps not controversial. 4 E.g. Glaeser and Gyourko (2002) , Glaeser, Gyourko and Saks (2005 ), and Saiz (2010 . See for a review of the literature. 5 Many of the studies which examine the in ‡uence of public goods on the housing market rely on the model developed by Brueckner (1979 Brueckner ( , 1982 Brueckner ( , 1983 , which explicitly assumes a …xed supply of housing. Three recent papers have, however, relaxed this assumption. All three are related to the work undertaken in this paper. Hilber and Mayer (2009) use the amount of developable land as a measure of the elasticity of housing supply in a community and document that public school spending capitalizes at a higher rate in communities with less developable land. They also document that the supply of developable land in ‡uences the impact of school spending on building activity. In contrast, Hoyt, Coomes and Biehl (2009) …nd that although property tax limitations capitalize, they do not in ‡uence housing supply. Greenstone and Gallagher (2008) examine the impact of Superfund-sponsored cleanups of hazardous waste sites on property values and housing supply. They …nd no evidence of either capitalization or a housing supply response.
The assumption that communities are heterogeneous is more open to debate (e.g. Glaeser and Ward 2009). However, as will be shown below, New Hampshire communities displayed stark di¤erentiation in terms of public good and tax bundles prior to the 1999 reform. Moreover, the reform itself had sharply di¤erent e¤ects across municipalities. Neither fact is consistent with these communities being undi¤erentiated commodities. Thus, it is quite plausible that the demand curves for individual New Hampshire localities are downward slopping. See Bayer, Ferreira and McMillan (2007) and Hilber and Robert-Nicoud (2013) for more in-depth and formal treatment of downward sloping local demand curves.
What Can Be Learned from the New Hampshire Reform?
Several aspects of the New Hampshire reform make it unusually well suited to assessing how the housing market adjusts to di¤erences in …scal amenities. First, and foremost, the reform provides unusually credible exogenous variation in property tax burdens with which to identify the relationship between housing quantities and tax burdens. Section 5 discusses this in signi…cant detail.
Second, the reform is almost certainly permanent because it is based on a ruling by the state Supreme Court and can only be revoked by an amendment to the state Constitution. Such an amendment was attempted and failed by a substantial margin. The long-run nature of the reform is important because capital investment decisions are made on the basis of expected long-run tax burdens. If the reform was short-run in nature, capital investment would be less likely to respond.
Third, because the reform shifted property tax burdens with little change in the local public goods bundle, it clearly caused a shift in …scal surplus-the di¤erence between the value of public goods and the tax burden. This is important because capital will reallocate geographically in response to tax di¤erentials only if the di¤erentials are not associated with di¤erences in the level of services relevant to that form of capital (Nechyba 2001). For instance, if a municipality has a higher tax rate than its neighbor, but the higher taxes are used to fund public goods fully valued by homeowners, there is no reason for housing capital to ‡ow into the lower-tax neighboring jurisdiction. The New Hampshire reform therefore provides precisely the type of variation in tax rates appropriate to test the connection between property tax burdens and capital mobility: variation which induces a change in …scal surplus.
Fourth, although developed land and structures are assessed at their market value in New Hampshire, undeveloped land-e.g. forested land-is assessed at only a small fraction of its market value. 6 The di¤erent tax treatments are relevant because a negative shock to the tax burden will increase the after-tax returns to agriculture and thereby shift inward the supply curve for residential housing (i.e. landowners must now be paid more to shift their agricultural land to residential use). This dynamic will mute the response of residential investment to a decrease in the property tax rate. However, with undeveloped land assessed at such low values, the inward shift in the supply curve will be very minor relative to the outward shift in the demand curve caused by the tax change. This makes it relatively more likely that the response of residential investment to a tax burden shock will be large enough to estimate empirically.
Finally, it is important to note that New Hampshire has undergone signi…cant development in recent years and is no longer a rural state: It ranks 18th among the …fty states in terms of housing density and sixty percent of its population lives in an Urbanized Area (2000 Census).
Data and Summary Statistics
The data come from multiple sources. Building permit data for new single-family homes, , where netgrant m;99 is municipality m's net grant in 1999, the …rst year of the reform, and ptax m;98 is total property tax payments in 1998, the year prior to the reform (both are expressed in constant 1999 dollars).
6 A hypothetical 50 acre tract that is forested or in agricultural use would face an annual tax burden of around $300. The same tract, in use for residential purposes, would face a $7,000 tax bill exclusive of the tax on housing capital (Ruedig and Gartrell 2002) . The lower tax on agricultural land in New Hampshire re ‡ects typical practice in the U.S.: Land that is vacant or in use for agricultural purposes is almost always taxed at a fraction, typically a small fraction, of the land's market value (Vitaliano and Gravelle 2005).
The …scal shock measure is easily interpreted. It is the percent reduction in each property owner's tax burden assuming all grant funds are used for tax reduction. The mean …scal shock is equal to 0.15 (row #1), indicating the mean municipality would have been able to achieve a 15% reduction in its tax burden. The 10th percentile municipality experiences a negative shock of -0.05 (row #2). This community, which has high per-pupil property wealth, receives no grant and is forced to make an excess tax payment to the state. The shock at the 90th percentile is 0.29 (row #4). This low per-pupil property wealth community receives aid equal to almost a third of total local tax revenue.
Conditional on receiving a positive net grant, both the municipal tax rate and total tax burden declined between 1998 and 2000 (rows #6 and #8). Conditional on receiving a negative net grant, both the tax rate and total tax burden increased (rows #7 and #9). Tax The estimate of will be biased if the grant variable is correlated with the unobserved determinants of building activity, " mt . Although the reform grants can be viewed as an exogenous shock, they may still be correlated with " mt for several reasons. First, the reform grants were recalculated annually after the second year of the reform. These recalculated reform grants may re ‡ect adjustment to the reform. In particular, they may re ‡ect residential investment endogenous to the reform -i.e. increased investment in response to the reform will increase aggregate property values and, all else equal, reduce the size of the grant. The grant is therefore held …xed at its initial level. The changes in the grants from year to year were small and the initial grant level can be considered a proxy for the grants received over the 2000 to 2004 period. Second, the …scal shock measure is a function of the time-invariant arguments of the grant formula (primarily per-pupil property wealth) and the municipal tax burden in the year prior to the reform. Any correlation between these factors and unobserved determinants of building activity could produce bias in^ . For instance, there may be permanently higher demand for new homes in wealthy communities. Alternatively, wealthy communities may have more stringent land use policies which e¤ectively keep new construction at lower levels than in less wealthy localities. The inclusion of municipal …xed-e¤ects, m , controls for any such time-invariant factors which might lead to spurious estimates of . Third, any state-wide di¤erence in building activity in the pre versus post reform period will be correlated with the postref orm t indicator and could therefore introduce bias.
Empirical Model and Identi…cation
Year …xed-e¤ects, t , are included to address this possibility.
With the inclusion of the municipal and time …xed-e¤ects, the e¤ect of the grants on residential investment is identi…ed by the municipal-speci…c change in building activity over time. Thus, the identifying assumption required to interpret in a causal sense is that netgrant m;99 ptax m;98 postref orm t be uncorrelared with municipal-speci…c, time-varying determinants of investment activity other than the grants. It is important to scrutinize the likely validity of this assumption.
The grants are mostly a function of per-pupil property wealth and, as a result, the principal threat to the identifying assumption is the presence of trends in building activity associated with per-pupil property wealth for reasons other than the grants. Of particular concern is the possibility that the nationwide housing boom occurring during the sample period may have caused building activity to evolve di¤erentially across communities. If such di¤erential evolution is correlated with per-pupil property wealth, the identifying assumption will be violated. For instance, it is possible that demand for communities with elevated levels of per-pupil property wealth-e.g. resort communities-rose at a particularly fast clip over this time. Such a scenario would produce downward bias in . Alternatively, the rapid growth in subprime lending-the extending of mortgage credit to households with low credit scores-over this period may have caused a relative surge in home construction in low property wealth communities. Such a scenario would produce upward bias in .
A two-part approach is taken to address such concerns. First, four additional models are estimated as robustness checks. These models attempt to control for time-variant, municipalspeci…c determinants of investment that may be correlated with per-pupil property wealth. Second, a falsi…cation test is executed. While none of these speci…cations are de…nitive in isolation, jointly they provide a useful assessment of the likely validity of the identifying assumption.
The …rst of the robustness checks is
where X m is a vector of municipal characteristics measured in the …rst year of the sample, 1996, and ' t is a vector of time-varying coe¢ cients. 9 The model controls for changes over time in investment that are associated with these …xed municipal characteristics. For example, distance from Boston controls for rapid growth in southern New Hampshire over this period, while the percent of property for recreational use controls for a possible increase in building activity in resort communities. The second robustness check controls for di¤erential evolution in home construction across the 10 counties of New Hampshire by allowing the year intercepts to vary by county c (i.e.
The falsi…cation check is enacted as follows: A "placebo" …scal shock is generated by assigning 
where preref orm t equals one in 1998 (as discussed immediately below, 1999 is omitted from the sample and 1998 is therefore the last pre-reform year). 1996 and 1997 are the omitted year categories for the vector of …scal shock-time period interaction terms. The rationale behind the test is straightforward -there should be no response to the …scal shock in the year prior to the reform. In addition to serving as a general robustness check against preexising trends in building activity correlated with the …scal shock, the test is well suited to addressing the possibility that the reform was anticipated. If housing market participants anticipated the …scal shock, they may have responded before the reform's legal enactment. Such a scenario would likely bias the coe¢ cient downward. 10 The above models are estimated with data ranging from 1996 to 2003, with 1999 omitted from the sample. 1999 is omitted for two reasons. First, the reform was announced in November of 1999 and it is unlikely that there was a signi…cant investment response in the remainder of the year.
Second, when the reform was announced in late 1999, municipal budgeting decisions for the year had already been made. Many municipalities were constrained from reacting to the grants by the late announcement and it may have been unclear how a given municipality would respond in the long-run (i.e. if the grants would be used for tax reduction or increased government spending). In 2000 municipalities were unconstrained. Investment decisions are based on the long-run expected tax burden of a community, not the burden arising in a single year due to short-term constraints.
The estimates presented in the paper are not substantively changed if 1999 is included. Very small municipalities, those with fewer than 1200 residents in year 2000, are dropped from the sample.
Finally, municipalities are excluded if they have missing data for either the residential investment or …scal shock variables in two or more years of the sample. (Missing data are due to the relevant government agency failing to report data for a given municipality in a given year; this exclusion drops 3 1 2 percent of the potential observations). and economically large. Evaluated at the mean value of the …scal shock measure, the estimate implies a 0.17 increase in residential investment (see the "Implied Change in Dep. Var." row).
Using the mean rate of investment in 1998, 1.6, this implies the …scal shock induced an 11 percent increase in the rate of residential investment (see the "Implied Percent Change in Dep. Var." row).
The mean value of the …scal shock measure is 0.15, interpretable as a 15 percent decrease in the property tax burden. The estimate can therefore be interpreted as implying that the elasticity of residential construction with respect to the property tax burden is very roughly equal to (negative) one.
After the announcement of the reform, it may have taken time for investment to fully respond because construction takes time to implement. Column (2) explores this possibility by allowing the coe¢ cient on the …scal shock measure to vary by year. The results display no clear trend over time. Column (3) tests the sensitivity of the results to the decision to exclude communities with fewer than 1,200 residents. In this case only the smallest communities, those with fewer than 500 residents, are excluded. The estimate remains precise and is roughly a third larger than the estimate in column (1). 12 The remaining columns present the robustness checks and the falsi…cation check. These speci…-cations shed light on the likely validity of the identifying assumption that the reform grant variable is uncorrelated with unobserved, time-varying determinants of municipal building activity. Column (4) displays the results of estimating equation (2). Inclusion of the municipal characteristic-year interaction terms more than doubles the magnitude of the estimate relative to column (1): The grants are estimated to increase investment by 22 percent. Inclusion of the county-speci…c year terms (column (5)) also yields a larger coe¢ cient.
In contrast, inclusion of the municipal-speci…c linear trend terms (columns (6)) diminishes the size of the point estimate and reduces its precision. As is always a concern with speci…cations of this type, it is possible that the trend terms are absorbing some of the impact of the event being studied -the grant introduction -and that the point estimate is therefore biased. One method for minimizing this possibility is the inclusion of a long spell of pre-reform data to more credibly identify the preexisting trends (Wolfers 2006). Thus, four additional years of data are added to the sample, extending the data back to 1992. First, the model without municipal-speci…c trends is estimated on the new sample (column ( (7)). The estimate is essentially unchanged from column
(1). Second, the model with trend terms is estimated over the new sample (column (8) Finally, column (9) presents the results of estimating the falsi…cation check, equation (3). The placebo grant point estimate is negligible and the true …scal shock coe¢ cient is little changed. Thus, the falsi…cation check fails to cast doubt on the validity of the empirical design. In particular, it suggests the results are not biased by correlation between the grants and trends in building activity which pre-date the introduction of the grants.
The …nal robustness check would ideally be executed as
where determinants m is the vector of arguments appearing in the grant formula. The speci…cation controls, in a time-varying manner, for the determinants of the magnitude of the …scal shock. Thus, it addresses in a relatively direct fashion the concern that the estimates are biased because the …scal shock is correlated with municipal-speci…c, time-varying determinants of investment activity.
Although equation (4) is not viable when estimated using data only from New Hampshire -the grants are primarily a linear function of determinants m -it becomes viable with the inclusion of data from other states. Surrounding New England states provide 'control'municipalities and the …scal shock variable is set equal to zero for these communities. The approach is similar in spirit to a triple di¤erence-in-di¤erence estimator with the identifying variation coming from the interaction of three variables: the …scal shock measure, a post-reform indicator and a New Hampshire indicator.
A practical problem with estimating equation (4) The speci…cation rests on the assumption that the other New England communities are a valid counterfactual for the New Hampshire communities. Although this assumption is inherently untestable, the control groups are constructed to be similar to New Hampshire along observable dimensions. Column (1) of Table 3 presents demographic characteristics for the New Hampshire sample. Column (2) presents the demographics for the 'Southern Maine'control group and Appendix Figure A2 maps its geographic boundaries (the precise geographic de…nitions of the control groups, as well as the rationale underlying their de…nitions, are provided in the Data Appendix).
Other than somewhat lower median incomes and home values, the Southern Maine communities are demographically quite similar to their New Hampshire counterparts. Most importantly, the average per-child residential property wealth is extremely comparable. Furthermore, as displayed on Panel B of Figure 1 , the two groups display a very similar upward trend in building activity over the sample period. Table 4 presents the results of estimating equation (4). Column (1) displays the results when no control communities are included. As expected, given that per-child residential property wealth is a strong linear predictor of the …scal shock, the point estimate is small and imprecise. With the inclusion of the 'Southern Maine'control group in column (2), however, the estimate becomes precise and similar in magnitude to those in Table 2 . Column (4) uses 'Western Massachusetts' as the control group and the estimate becomes somewhat larger, but remains within the range of those in Table 2 .
The robustness check is invalid if the New Hampshire reform induced changes in investment activity in the control groups. In general, there is no clear prediction for how the reform should in ‡uence building activity outside of New Hampshire because of the increase in statewide taxes used to fund it: While the grants make some New Hampshire communities relatively more attractive compared to out-of-state communities, the statewide tax increase has the opposite e¤ect. The net e¤ect is ambiguous. It is possible, though, that the reform in ‡uenced investment decisions across state borders for certain communities. For instance, investment in property wealthy communities located near the Maine-New Hampshire border may have reallocated toward Maine because the New Hampshire communities received no bene…t from the reform, but were required to pay higher statewide taxes. To address this concern, column (6) uses a control group comprised of 'Southeastern Maine'. The municipalities in this control group are a minimum of 40 miles from the border with New Hampshire, although the sample size is rather small. The results are again quite similar to those in Table 2 . Column (8) adds a portion of 'Central New England'to increase the size of the control group and produces very similar results. Using all communities in Connecticut, Massachusetts, Maine and Rhode Island as a control group -column (10) -also produces similar results. 13 As discussed below, the investment response appears to vary with distance from Boston and it would therefore be preferable for the control groups to be broadly similar to New Hampshire along this dimension. The Western Massachusetts control group is extremely comparable in this regard (see the bottom of Table 3 ). Some of the other control groups, most notably Southern Maine, are not. Column (12) therefore uses all communities in Connecticut, Massachusetts, Maine and Rhode Island which are located between 33 and 135 driving miles from Boston-a control group constructed to be extremely similar to New Hampshire in terms of distance from Boston. The estimate is nearly identical to the result produced using the control group comprised of the same states, but without the distance from Boston restriction (column (10)).
Finally, Table 4 also displays estimates from speci…cations which include municipal-speci…c trend terms. The estimates are robust to this speci…cation check.
Heterogeneity in the Quantity Response
If there is heterogeneity in the elasticity of housing supply, there will be heterogeneity in the response of investment to the …scal shock. Heterogeneity in the elasticity of supply can occur for a number of reasons, including the amount of land available for development and variation in the extent of land use regulation. The canonical monocentric land use model provides relevant predictions. Both the classic monocentric model (Alonso 1964 , Mills 1967 and Muth 1969 and models of urban growth based upon it (e.g. Arnott and Lewis 1979 , Capozza and Helsley 1989 , Wheaton 1982 predict that the amount of land available for development will increase with distance from the urban center. Similarly, the monocentric model suggests that land use regulation will be most intense near the urban core as regulation tends to originate in central cities and then gradually spread outward to surrounding areas (Fischel 2004 , Rudel 1989 . Thus, the elasticity of housing supply is expected to be relatively low in and near the urban center.
This prediction motivates the division of New Hampshire into two regions -the portion of the state which is a part of suburban Boston, termed the "suburban ring", and the remainder of the state. The suburban ring is comprised of all communities within 50 driving miles of Boston and is displayed graphically on Figure 2 and Appendix Figure A2 (see the Data Appendix for additional information). The 50-mile ring is a reasonable demarcation of the New Hampshire portion of suburban Boston as it is nearly congruent with the boundaries of the census-de…ned Boston Urbanized Area (which does not follow municipal boundaries). 14 Twenty-seven percent of the sample population resides within the ring. Table 5 suggests that, as predicted by the monocentric model, the suburban ring di¤ers significantly from the rest of New Hampshire. In terms of land availability, both housing unit density and the percent of land which is developed are much higher in the suburban ring. In terms of land regulation, the prevalence of growth management -a fairly stringent land use regulation which permits municipalities to set a binding limit on the number of new homes built each year -is substantially higher within the ring. Table 6 presents the results of a speci…cation which allows the response to the reform to di¤er inside, and outside, of the suburban ring. Within the ring there is no evidence of an investment response as the coe¢ cient is extremely imprecise. Outside of the ring the investment response is precise and quite large, implying a 16 percent increase in home construction for the typical municipality. The inside and outside response can be distinguished from each other at the 10% level (see the "P-value for test" row). The inclusion of either the base demographic-year terms, column (2), or the county-year terms, column (3), yields coe¢ cients which can be distinguished at the 5% level.
Column (4) includes municipal-speci…c trend terms. The results are little changed from column
(1)-an important …nding given the sensitivity of the results in Table 2 to the inclusion of such trends. With the investment response constrained to be constant across the state in Table 2 , the trend terms may be biasing the estimates by absorbing part of the e¤ect of the reform. Parameterizing the e¤ect of the reform in a more geographically ‡exible manner may avoid such bias.
This interpretation has strong parallels to Wolfers (2006) who demonstrates that an excessively constrained parametrization of the policy under study can cause unit-speci…c trend terms to bias the estimated treatment e¤ect.
Importantly, the investment response outside the suburban ring is not purely a rural phenomenon. The area is moderately dense by U.S. standards: As a stand alone state, it would be the 22nd densest state and it contains four Urbanized Areas. The evidence in Table 6 and Figure   3 suggest there was an investment response in these urban areas. 15 Moreover, the geographic heterogeneity in the investment response does not re ‡ect correlation between ring communities and the intensity of the …scal shock: The average magnitude of the shock is almost perfectly equal inside and outside ring (…rst row of Table 5 ). Furthermore, Figure 2 reveals signi…cant variation in the size of the shock both inside and outside the ring. 16 The precise mile cuto¤ for the ring could be viewed as arbitrary. Figure 3 therefore presents results from a speci…cation which allows the impact of the reform to vary with a quartic in distance from Boston. This speci…cation is extremely ‡exible and permits the data to determine where the investment response occurred. The x-axis displays distance from Boston and the y-axis displays the marginal e¤ect of the …scal shock on residential investment, comparable to the estimates in Table 2 . The evidence again suggests that the response to the …scal shock was concentrated outside the suburban ring. Furthermore, the …gure suggests that the response outside the suburban ring was geographically broad. 17 The geographic heterogeneity in the response to the reform is consistent with the hypothesis that housing supply elasticity is relatively higher outside of the suburban ring. Likely explanations are land availability and regulation. Although the suburban ring is much denser than the rest of the state, it is not dense in absolute terms. It is only roughly a third as dense as the Massachusetts communities within 33 miles of Boston (excluding Boston) and only 20 percent of land in this area has been developed (Table 5 ). These facts suggest that there is ample land available for development and regulation therefore seems a relatively more likely explanation. This conjecture, though, cannot be con…rmed by the empirical evidence: Speci…cations which test for heterogeneity in the investment response associated with di¤erences in land availability and land use regulation across communities are largely uninformative. See Appendix 1.2 for details. 18 ison, the Boston Urbanized Area has over 4 million residents. The Boston Urbanized Area therefore appears to be a much better …t for the "central city" of the monocentric land use model. Extensive e¤orts were undertaken to test for heterogeneity in the investment response in the urban versus rural areas outside the suburban ring (unreported). While the results are sensitive to speci…cation choices, on net there is little evidence that the investment response di¤ered in the urban areas as compared to the rural areas outside of the ring.
1 6 It is possible that there is an investment response in the suburban ring, but that it is delayed. In particular, in supply inelastic locations with tight regulation, the development and permitting process may be slow. However, adding two additional years to the sample (unreported) produces no substantive change to the results displayed in Table 6 . 1 7 There is some variation in the response to the reform outside of the suburban ring as the marginal e¤ect peaks around 70 miles from Boston and then declines. However, this result should be viewed with signi…cant caution for two reasons. First, the speci…cation is extremely ‡exible and the marginal e¤ects outside of the suburban ring are not distinguishable from each other over most of the range of distance from Boston (e.g. you cannot distinguish the e¤ect at 70 miles from the e¤ect at 90 miles). Second, 90 percent of the sample population resides within 110 miles of Boston and there is only limited building activity as you move into the far northern region of the state. The low level of construction in this area may limit the scope for an investment response to the reform. 1 8 Attempts to directly estimate the supply price elasticity using the instrumental variables approach of Hilber and Finally, before turning to outcomes other than residential investment, it is useful to view the robustness and falsi…cations checks appearing in Tables 2, 4 and 6 jointly. Although it is not possible to verify an empirical model's identifying assumption with certainty, these speci…cations jointly rule out most plausible scenarios which would violate the identifying assumption that the grants are uncorrelated with other determinants of the municipal-speci…c evolution in building activity. Thus, it is likely, but not certain, that the results in this paper capture the causal response of home construction to the introduction of the grants.
The Price Response: The Capitalization of the Fiscal Shock
If the supply of housing is not perfectly elastic, the …scal shock will produce a price response.
Column (1) of Table 7 presents the results of estimating equation (1) with the log of the mean sales price of existing homes as the dependent variable. The estimated response to the shock is positive but only marginally signi…cant. Column (2) includes the suburban ring interaction terms and demonstrates that the grants capitalize at a substantially higher rate in the area near Boston than in the rest of the state. Evaluated at the mean …scal shock, the results imply that the typical suburban ring community experiences a 5% increase in the value of existing homes. There is also weak evidence for a smaller capitalization e¤ect outside the ring and it is not possible to distinguish between the extent of capitalization inside and outside the ring (see the "P-value for test" row of Table 7 ). However, when the base demographic-year terms, column (3), or the county-year terms, column (4), are included, these e¤ects can be distinguished. Columns (5) -(8) use a di¤erent measure of property values -the market value of all real estate, including commercial, as measured for tax purposes -and produce similar conclusions.
There is an important caveat to the interpretation of the price results. The intensive margin of residential investment-i.e. the size and quality of homes-may respond to the …scal shock within the suburban ring. The factors such as zoning and land availability, which prevent an extensive margin investment response to the …scal shock, may not prevent intensive margin investment from responding. For example, the reform may have increased the number of additions and renovations to existing homes. Intensive margin investment would likely increase the sales value of a home and therefore potentially explains a portion of the suburban ring "price" response documented in Table   8 . Unfortunately data limitations preclude estimating the e¤ect of the reform on intensive margin investment. However, the annual size of such investment is too small to explain more than a small Mayer (2009) …nd the hypothesized higher elasticity outside the suburban ring than within the ring. However, these results su¤er from both a lack of precision and from a weak instruments problem and are therefore tentative in nature. They are available from the author upon request. fraction of the estimated price response under a reasonable set of assumptions. See Appendix 1.3 for the calculations underlying this claim and additional discussion. 19 The investment and capitalization results are complementary. It appears that the housing market cleared the …scal shock primarily through a quantity response in most of the state. In the suburban ring, in contrast, the market cleared primarily through a price adjustment. These results are consistent with a substantially more inelastic supply of housing in the area near Boston.
The claim that the market cleared the …scal shock primarily through a price adjustment in the suburban ring implies the grants should have capitalized at close to their full discounted value.
The estimates broadly support this implication, as the extent of capitalization within the suburban ring in columns (2)- (4) and (6)- (8) ranges from 70 to 97 percent. 20
The Regulatory Response
It is possible that the increase in residential construction sparked by the …scal shock will cause voters to enact land use regulations aimed at reducing the pace of development or altering its form. Homeowners may wish to restrict new construction in order to mitigate costs associated with additional development and density, to prevent newcomers from free-riding on the existing tax base (Hamilton 1975 (Hamilton , 1976 , to extract rents from newcomers (White 1975) or to increase the value of their homes (Fischel 2001a). Table 8 presents estimates of the impact of the …scal shock on the probability of utilizing growth management and charging impact fees for development (these are the only regulatory measures available at multiple points in time -see the Data Appendix for more information, including summary statistics). A two-period panel with data from 1999 and 2008 is used, both because of data limitations and because a regulatory response would be expected to manifest itself only gradually, after the increased pace of development becomes apparent. The approach is otherwise the same as on the preceding tables.
Column (1) shows that the …scal shock is associated with an increased probability of utilizing growth management. Evaluated at the mean value of the …scal shock, the estimate suggests that municipalities were 0.06 percentage points more likely to adopt the policy as a result of the reform -a striking increase of almost 50 percent relative to the probability of having adopted the policy 1 9 England and Huang (2012) assess the impact of the property tax on residential density and show both theoretically and empirically that the tax is associated with less living space per newly developed acre. , is calculated with a discount rate k equal to 0.07, the 30-year conventional mortgage rate in 2000, and netgrantring equal to the mean value of net grants in the suburban ring in the …rst-year of the reform. The actual capitalization rate is estimated using the value of all taxable municipal real estate in 1998, the year prior to the reform, and the estimates in columns (2)- (4) and (6)- (8) of Table 7. as of 1999 (0.13). Speci…cations which allow the investment response to vary by the suburban ring …nd statistically precise evidence of an e¤ect outside the ring, whereas the e¤ect inside the ring is imprecise. The point estimates are similar in magnitude, though, and are not distinguishable (unreported). Column (4) presents the estimate for impact fees -payments required of developers to defray the municipal cost of new housing (e.g. new school construction). No evidence is provided that the reform increased regulation on this margin. 21 The growth management result can be interpreted as suggesting there was a supply side response to the reform: The increased regulatory stringency will steepen the slope of a community's housing supply curve (or even cause it to be vertical at the quantity of houses permitted under the growth management ordinance). In turn, this supply side response will dampen the construction, or quantity, response caused by the reform induced outward shift in demand. 22
Implications
Property Tax Incidence
The evidence in this paper speaks to the long running debate over the incidence of the property tax. There are two views: the 'bene…t view'and the 'capital tax view'. 23 The bene…t view extends the Tiebout (1956) model, in which individuals select their preferred bundle of local public goods through their choice of which community to reside in, by adding zoning regulations and capitalization (Hamilton 1975 (Hamilton , 1976 . Zoning …xes the supply of residential capital in a community. With housing supplied perfectly inelastically, any di¤erence between the property tax burden associated with a given home and the corresponding bundle of local public goods will capitalize into the price of the home. Zoning and capitalization thereby convert the property tax, inclusive of the home 2 1 Impact fees may be used to address short-term concerns such as newcomers failing to cover one-time development costs (e.g. new sewer lines). Growth management, on the other hand, may be motivated by longer-run concerns such as preserving home values and avoiding excess density. If the desire for additional regulation was motivated by the longer-term consequences of elevated building activity, this may explain why the growth management results di¤er from the impact fee results. Alternatively, impact fees may in some instances actually facilitate development by permitting side payments to communities thereby reducing opposition to new development. In this case, it is not clear that the …scal shock, and corresponding surge in building activity, would be expected to trigger an increase in the use of impact fees.
2 2 It is possible that the reform induced supply side responses beyond the one documented here. For instance, prior to the reform towns may have had an incentive to favor commercial development over residential development because commercial properties place fewer demands on public services (in particular they do not increase the number of enrolled students). The reform possibly weakened this incentive because new commercial property will now increase a community's per-pupil property wealth and thereby decrease the amount of reform grants received. Unfortunately, the existing data is insu¢ cient to test such hypotheses. price, into a user charge for local public goods. With costs and bene…ts aligned, the tax causes no distortion.
The 'capital tax view', often referred to as the 'new view', o¤ers a sharply di¤erent assessment of the tax. Employing a Harberger-style general equilibrium framework, the tax is shown to have two distinct e¤ects (Mieszkowski 1972, Zodrow and Mieszkowski 1986 ). First, the average level of taxation across communities acts as an economy-wide tax on capital. Assuming the capital stock of the economy is …xed, the incidence of this portion of the tax falls on the owners of capital.
Second, di¤erentials around the average rate of taxation exert an "excise tax" e¤ect. Capital is assumed to be mobile and therefore escapes the incidence of this portion of the tax. Instead, the incidence falls on whatever factors are assumed immobile (which can include land, workers, consumers, renters, etc.). Thus, the property tax is distortionary: The pro…ts tax e¤ect lowers the economy-wide capital stock and the excise tax e¤ect causes a misallocation of capital across jurisdictions.
Determining the relative validity of the two views is important as they have sharply di¤erent implications for the incidence of the property tax and for assessing the e¢ ciency of local public goods provision (Nechyba 2001 , Oates 1994 ). Existing empirical work, however, largely fails at this task (Nechyba 2001) and as a result our understanding of the incidence of the tax is "in a sad state" (Fischel, Oates and Youngman 2011).
The empirical evidence in this paper advances our understanding of property tax incidence in three ways. First and foremost, the evidence substantiates the operative mechanism of the "excise tax" component of the capital tax view -the ‡eeing of capital from relatively high property tax jurisdictions. As emphasized in Zodrow (2001): The essential di¤ erence between the new view and the bene…t view is that the new view implies that relatively high levels of property taxation should drive mobile capital out of a jurisdiction, resulting in lower capital intensity. By comparison, under the bene…t view the property tax functions as a user charge for services received, and a relatively high property tax rate should not a¤ ect capital intensity.
Thus, the evidence that the property tax distorts the location of housing capital in the nonsuburban ring portion of New Hampshire is an important validation of the capital tax view.
Turning to the suburban ring, the lack of an investment response in this area, combined with the full capitalization of the …scal shock, is consistent with the bene…t view. 24 The incidence of the 2 4 The capitalization result alone does not help distinguish between the two theories of the property tax because reform itself falls fully on current homeowners as a capital gain (loss) in the form of the change in the value of their home. This capitalization ensures that the property tax, inclusive of the house price required to buy into a community, remains a user charge-a payment equal in value to the local public services received. There are two important caveats to interpreting the suburban ring results as supportive of the bene…t view, however.
The …rst caveat is that the bene…t view explicitly assumes that housing supply is inelastic due to binding zoning. Although it seems likely that zoning plays an important role in the inelasticity of housing supply documented in the suburban ring, the evidence on this point is inconclusive-see Appendix 1.2. The second caveat is that the bene…t view is more expansive than the assertion that inelastic housing supply converts the property tax into a non-distortionary user charge. It further hypothesizes that the combination of household mobility and capitalization causes the bundle of local public goods and associated tax burden to be set at the level preferred by residents.
For instance, in the version of the bene…t view espoused by Fischel (2001a,b) , local o¢ cials are incentivized to provide the bundle of public goods preferred by the marginal homebuyer-i.e. the bundle which maximizes house prices. 25 While the results of this paper verify that the capitalization and inelasticity of housing supply necessary for these more expansive claims of the bene…t view are present in the suburban ring, they are insu¢ cient to verify that these conditions succeed in producing the preferred bundle of public goods.
Combining the evidence from inside and outside of the suburban ring points toward a synthesis of the two views based on housing supply elasticity: In dense areas with stringent land use regulation, the bene…t view is likely a relatively better characterization of the tax, while in less dense areas with less land use regulation, the capital tax view is likely the relatively better characterization. 26 This synthesis is the paper's second contribution to our understanding of property tax incidence.
It is quite consistent with the conjecture of numerous authors that elements of both views may be simultaneously valid (e.g. Wildsain 1986 , Kotliko¤ and Summers 1987 , Ladd 1998 , Oates 2001 , Fischel, Oates and Youngman 2011 capitalization can arise under both views (Zodrow 2001 , Nechyba 2001 . Capitalization arises under the new view because the return to immobile land is lowered by the tax-induced out ‡ow of capital (Zodrow and Mieszkowski 1986) . However, the suburban ring …nding of capitalization occurring in the absence of a capital intensity response is only consistent with the bene…t view. The paper's third contribution to our understanding of property tax incidence is the evidence that local …scal conditions cause changes in zoning. Speci…cally, communities which saw a surge in building activity due to the reform increased the stringency of their land use regulation. These jurisdictions may have feared that their public goods-schools, parks, roads, etc.-would become congested and hence less valuable. Under the bene…t view, zoning allows communities to prevent their …scal surplus from being encroached upon by those outside the community. Thus, the increase in regulatory stringency-an action which serves to prevent the erosion of …scal surplus in the face of the surge in building activity-is extremely consistent with the bene…t view. It also appears to con…rm the suggestion of Kotliko¤ and Summers (1987) that capital tax distortions may over time be at least partially o¤set by bene…t view forces such as zoning changes.
Additional Implications
Beyond the incidence of the property tax, the results have implications for the Tiebout (1956) theory. Although this theory has been the subject of a vast amount of empirical research, this …rst-order contention of the original theory-that individuals "vote with their feet" to select their preferred bundle of local public goods and associated tax burden-has rarely been tested. 27 This paper can be interpreted as con…rming that household location decisions are, as predicted, heavily in ‡uenced by …scal amenities.
From a policy perspective, the analysis suggests that any policy, such as school …nance reform, that de-links expenditures and taxes at the local level may cause housing capital to reallocate. Such distortions are likely to be ine¢ cient. For instance, the geographic location of where land is being converted from non-residential use to residential use will be shifted and may produce ine¢ cient land use patterns. Such distortions should be included in the cost-bene…t analysis of these policies.
Finally, the …nding that the …scal shock caused a change in land use regulation adds to our understanding of the determinants of such regulation-an area where the empirical evidence is thin (Saks 2008, Hilber and Robert-Nicoud 2013) . Speci…cally, it suggests that demand shocks can induce regulation. The result is therefore consistent with theoretical work suggesting relatively more dense and developed areas endogenously engage in more stringent land use regulation (Rudel 1989 , Fischel 2001a , Hilber and Robert-Nicoud 2013 and Ortalo-Magné and Prat 2007 . The results can also be seen as complementary to those in Saiz (2010) which document a similar causal relationship running from development and density to regulation, but over a much longer time horizon than examined here.
Conclusion
This paper documents important interactions between the market for local public goods and the supply side of the housing market. Using an unusual school …nance reform in the state of New Hampshire, it is shown that shocks to property tax burdens have a signi…cant in ‡uence on new home construction in most of the state. In the portion of the state closest to Boston, however, the shock has no discernible e¤ect on building activity. Instead the shock clears through home price adjustments. This geographic pattern is consistent with a highly elastic supply of housing outside of the suburban ring and an inelastic supply within the ring. Land availability and land use regulation are potential mechanisms behind this apparent di¤erence in supply elasticities.
Firmly pinning down the relative importance of these and other potential supply side factors is an important avenue for future research. Finally, the results suggest that communities which saw a surge in building activity due to the property tax shock responded by tightening the stringency of their land use policies. This can be viewed as an endogenous reduction in the elasticity of housing supply likely to temper the e¤ect of the reform on residential construction over time.
From a policy perspective, the results suggest that policies which shift the attractiveness of public good bundles may distort the location of new home construction. The results also advance our understanding of the incidence of the property tax in three ways. First, they provide some of the …rst credible evidence that the primary mechanism of the capital tax view -the ‡eeing of capital from high tax jurisdictions -is operative. Second, they indicate that …scal shocks can cause zoning -a …nding quite supportive of the bene…t view. Finally, they point toward a synthesis of the two views, with the bene…t view most applicable in urban and dense suburban settings and the capital tax more relevant in less dense suburban and rural locations. Note. The light lines are 95% confidence intervals. The specification includes the interaction of the fiscal shock variable with a quartic in distance from Boston and the interaction of a post-reform indicator variable with a quartic in distance, but is otherwise identical to the specification used in column (4) of Table 2 . The figure displays the estimates up to 135 miles from Boston (95% of the sample population lives within this range). Note. Standard errors clustered by municipality are in parentheses. The date range of the data is 1996 to 2003 unless otherwise noted. 1999 is omitted from the sample in all cases (see text). The unit of observation is the municipality-year. The sample is restricted to the set of municipalities with greater than 1200 residents in 2000 with at least six years of non-missing building permit data unless otherwise noted. The dependent variable is the ratio of single-family building permits to the number of single-family homes in 1996 multiplied by 100. All columns include municipal fixed-effects and year fixed-effects. Base covariates, interacted with year terms in column (4), are distance from Boston, distance from Boston squared, municipal population, municipal population squared, the percent of municipal property that is residential, the percent of municipal residential property that is for seasonal or recreational use, and municipal density, defined as the total number of housing units divided by land area. * The implied change in the dependent variable and the implied percent change in the dependent variable are calculated using the mean value of the dependent variable in 1998 (the last pre-reform year) and mean value of the fiscal shock (1999 grant/1998 tax revenue) in 2000 (the first post-reform year). 
Control Groups
Note. Grant / Tax Revenue refers to the ratio of the net grant in 1999 to property tax revenue in 1998. The unit of observation is municipality-year. The dependent variable is the ratio of single-family building permits to the number of single-family homes in 1996 multiplied by 100. Standard errors clustered by municipality are in parentheses. The date range of the data is 1996 to 2003, with 1999 omitted from the sample (see text). The sample is restricted to the set of municipalities with greater than 1200 residents in 2000 with at least six years of non-missing building permit data. All columns include municipal and year fixed-effects and a control for per-child residential housing wealth interacted with a post-reform indicator variable. See the Data Appendix and Appendix Figure A2 for precise definitions of the control groups. * The implied change in the dependent variable and the implied percent change in the dependent variable are calculated using the mean sample value of the dependent variable and the fiscal shock (grant / tax revenue).
In Suburban Ring
Outside Suburban Ring Note. The cells are municipality means. Standard deviations are in parentheses. The sample is restricted to municipalities with greater than or equal to 1200 residents in 2000. Total housing unit density is defined as the number of total housing units in 1996 per square meter of land multiplied by 1,000,000.
(1) Note. Grant / Tax Revenue refers to the ratio of the net grant in 1999 to property tax revenue in 1998. The unit of observation is municipality-year. The dependent variable is the ratio of single-family building permits to the number of single-family homes in 1996 multiplied by 100. Standard errors clustered by municipality are in parentheses. The date range of the data is 1996 to 2003, with 1999 omitted from the sample (see text). The sample is restricted to the set of municipalities with greater than 1200 residents in 2000 with at least six years of non-missing building permit data. All columns include municipal and year fixed-effects. Column (2) includes a set of time-invariant control variables interacted with a full set of year indicator variables. The variables are distance from Boston, distance from Boston squared, municipal population, municipal population squared, the percent of municipal property that is residential, the percent of municipal residential property that is for seasonal or recreation use, and municipal density, defined as the total number of housing units divided by land area. All columns include main interaction effects: For example, column (1) includes: (> 50 miles from Boston) * (year >= 2000) and (<= 50 miles from Boston)*(year >= 2000). The coefficient estimates for these main effects are not shown due to space limitations. Tables displaying the complete set of coefficients are available from the author upon request.
(1) (2) (3) (4) (5) (6) (7) Table 7 Growth Management Impact Fees Note. See notes to Table 2 for columns (1) and (5) and the notes to Table 6 for columns (2)- (4) and (6)-(8). The only difference from Tables 2 and 6 is the dependent variable, which is displayed in the column headers.
Note. Grant / Tax Revenue refers to the ratio of the net grant in 1999 to property tax revenue in 1998. The unit of observation is municipality-year. All columns use a two-period panel. Columns Census is taken as the estimated error in the growth procedure. The 1996 stock measure is then adjusted using the estimated error under the assumption that the error is apportioned equally to each year between 1990 and 2000.
Omitted Observations
The observation from the municipality of Seabrook is omitted from the estimation sample.
Seabrook contains a nuclear power plant. The plant was successively devalued over the course of the 1990s. As a result, Seabrook lost close to $800 million in property value, a situation which generates uncertainty concerning the data quality of the variables pertaining to property wealth and property taxes (speci…cally, there appears to be longitudinal inconsistency in how the contribution of the power plant to Seabrook's tax base and tax revenue is handled). This is a unique situation unrelated to the school …nance reform. Two municipalities participating in inter-state school districts (both municipalities are in cooperatives with municipalities in Vermont) are omitted from the sample. These municipalities are dropped due to longitudinal inconsistency in the data. Boston was constructed to be as similar as possible to New Hampshire in terms of distance from
New England Control Group De…nitions
Boston. The 33 mile cuto¤ re ‡ects that fact that the New Hampshire town closest to Boston is 33 miles away. The 135 mile cuto¤ was chosen such that the mean distance in the control group exactly matches the mean distance in New Hampshire. This control group is also broadly similar to New Hampshire in terms of standard deviation and distribution.
Distance from Boston
The distance between a municipality and Boston is de…ned in terms of driving distance. For New Hampshire, the data is obtained from the New Hampshire Economic and Labor Market Information Bureau. For the New England control group states, the data is produced using the code developed by Ozimek and Miles (2011) . 1 The code inputs two pairs of longitude and latitude coordinates and then queries Google Maps for the driving distance. Within New Hampshire, the Ozimek and Miles produced data is extremely similar to the data produced by the New Hampshire Economic and Labor Market Information Bureau. The measures have a raw cross-sectional correlation of 0.99 and the mean di¤erence between the two measures is -1.6 miles, a small fraction of the 85 mile mean distance in the government produced data.
Measures of Land Availability
Two measures of land availability are used. The …rst measure is the number of houses per square meter of land from the 2000 Census. The second measure is the percent of land which has been developed. Land is considered developed if it is in use for residential, commercial, industrial or transportation purposes. Land is considered undevelopable, and therefore not included in the denominator of the measure, if it is classi…ed as any of the following: open water, perennial ice or snow, barren, or wetlands. The data was produced by Hilber and Mayer (2009) and is based on the National Land Cover Data 1992. In some cases, the data cannot be mapped uniquely into a single municipality. In these cases, the data are mapped into an area comprised of two or more municipalities and these communities are all assigned the same value.
Land Use Regulation
Only two forms of land use regulation are available at multiple points in time -growth management and impact fees. These variables are used in the regressions in Table 8 As discussed in section 6.2 of the text, the geographic heterogeneity in the investment response to the reform is consistent with the hypothesis that housing supply elasticity is relatively higher outside of the suburban ring. Likely explanations for this hypothesized di¤erence in supply elasticity are land availability and regulation. These explanations are explored in Appendix Table A2 . Column
(1) contains results examining land availability, using an interaction between the grant variable and housing market density -a proxy for land availability. Columns (2) and (3) explore land use regulation. The speci…cation in column (2) includes an interaction between the grant variable and an indicator variable for having a growth management ordinance -a type of land use regulation which sets a binding annual limit on the number of new homes constructed. The interaction term in column (3) uses an indicator variable for impact fees -payments required of developers to defray the municipal cost of new housing (e.g. new school construction). See the note to Table A2 for further information on these speci…cations. In all three cases the interaction terms are imprecise and hence uninformative. 3 Unlike the availability of land, which can be measured relatively accurately, land use regulation is notoriously di¢ cult to quantify (e.g. Nechyba 2001 and Glaeser, Gyourko and . It is therefore possible that the measures used in columns (2) and (3) fail to fully characterize the regulatory environment.
The Intensive Margin of Residential Capital Investment
The measure of the residential capital investment used in this paper-the number of new housing units-captures only the extensive margin of residential investment. A shock to …scal surplus may also in ‡uence the intensive margin of residential investment-the size and quality of both new and existing homes. For instance, with the annual tax cost of renovations and additions falling due to a decline in the property tax rate, homeowners would be expected to increase expenditures on renovations and additions.
Despite the evidence that there is no extensive margin response within the suburban ring, there may very well have been an intensive margin response in this area. The factors which make housing supply inelastic-e.g. zoning, the availability of land, etc.-and which block extensive margin residential investment from responding to a …scal shock, may not block intensive margin investments such as improvements or additions to existing homes. Intensive margin investment potentially increases the sales value of a property. As a result, the suburban ring "price" response documented in Table 7 may partially re ‡ect a "quantity" response, speci…cally an intensive margin investment response.
Unfortunately, data on intensive margin residential investment for existing homes are not available for New Hampshire's municipalities and it is therefore not possible to directly estimate the e¤ect of the …scal reform on this margin. It is possible, however, to use data at a coarser geographic Assume that the …scal shock increased intensive margin residential investment by 16 percentequal to the extensive margin investment response outside of the suburban ring (see section 3.4.3).
Under this assumption, the …scal shock increased intensive margin investment by around $212 per year in the suburban ring ($1,325*0.16). Over the four post-shock years used in the sample, this would be expected to increase the value of a home by an average of $530. 4 Within the suburban ring, the …scal shock increased home values by 5% (see section 3.4.4). As the mean sales price of existing homes in the suburban ring over the four post-shock years is around $237,000, the typical suburban ring home experienced an increase in value of roughly $11,850 ($237,000*0.05). Thus, these calculations suggest that the intensive margin investment response accounts for roughly 4 1 2 percent ($530/$11,850) of the overall suburban ring price response documented in Table 7 .
The intensive margin response calculation is extremely rough and subject to any number of possible critiques. Nonetheless, the calculation suggests that, under plausible assumptions, the intensive margin response is unlikely to account for a signi…cant portion of the suburban ring price response. For instance, even if the intensive margin response was assumed to be double the magnitude of the extensive margin response (32 percent instead of 16 percent), the intensive margin response would still account for only 9 percent of the price response documented in Table 7 . 
